JIABOPATOPHA PABOTA M-3
N3YYEHUE
KUHEMATHUYECKHUX XAPAKTEPUCTUK ABWKEHM
ABCOJIFOTHO TBEPJOI'O TEJIA
HA YCTAHOBKE « MASJTHUK MAKCBEJIJIA»

1. Jenb pabomsi

HCHBIO pa6OTBI ABIBICTCA M3YUYCHHUC OCHOBHBLIX KHMHCMATHUYCCKUX XapPaKTCpH-
CTHK, OIIMCBIBAIOIIMNX ABHXKXCHHC a0COJIFOTHO TBépI[OFO TCJIa, © UIBMCPCHUC ITHUX Xa-
PAKTCPUCTHK JIs1 TCJId, COBCPITAOIICTO CIIOKHOC IBUKCHHC.

2. [Tooecomoeka kK pabome

W3yunTe TEOpPETUYECKHUI MaTepual Mo JCKIHUsIM Wik yueOHuky [1-3]: momenu
MaTepUAIbHON TOYKU U aOCOJIOTHO TBEPIOTO Tejla, KHHEMATHUYECKUE XapaKTEPUCTH-
KU JBUYKEHUS MaTEepUAIbHOU TOUKH (PaJlyC-BEKTOp, CKOPOCTh, YCKOPEHUE, TaHTCH-
[IMaJIbHOE M HOPMAJIbHOE YCKOPEHUS, YTIOBbIE CKOPOCTh M YCKOPEHHE); KUHEMATH-
YECKUE XapaKTePUCTHKU JIBIKCHHUS aOCOMIOTHO TBEpAOro Tena. O3HAKOMBTECH C
KOHCTPYKITHEH 1a00paTOPHOTO CTEH/IA W MPUHITAIIOM U3MEPEHHM 110 METOANIECKOMY
onucanuio. OTBEThTE Ha BOMPOCHI U3 paszjena 4 maHHOTO ommcaHus. [loaroroBere
KOHCIICKT JJIs TOTyCKa K JJabopaTOpHO# paboTe M MOTPEHUPYHTECh OTBEYATh HA BO-
MPOCHI 00YYAOIIETO U KOHTPOJIBHOTO TecToB Ha CD.

3. Kpamkasi meopus

W3 omnpeneneHuss Mexanuuecko20 08U CeHUA KaK U3MEHEHHUs B3aHMHOIO pac-
MOJIOKEHUSI TNl B MPOCTPAHCTBE CJENYET, YTO JUIsl €ro OMKCAaHUS Ha MaTeMaTHue-
CKOM $I3bIKE€ HEOOXOJUMO 3a/1aTh CUCHIEMY OMCYema - COBOKYITHOCTb CUCTEMBbI KO-
OpAMHAT M YacOB, CBA3AHHBIX C HEKOTOPBIM TeloM oTcyeTa. [Ipu aTom abcomoTHO
TOYHOT'O OINHCAHUs JIIOOOro JABMKEHHUS JOCTUYb HEBO3MOXXHO. [ToaTomy mpu pere-
HUU 1000 (pU3MYecKol 3a1aul HEOOXOIUMO UCTIOIB30BaTh COOTBETCTBYIOIINE MO-
nenu. [Ipocteiineit sisieTcs Moaenb mamepuanvHoi mouku (MT) — Takoro o0beK-
Ta, KOTOPBII MOYKHO pacCMaTpWBaTh KaK TOUKY, UMEIOIIYI0 Maccy (T.e. OOBEKTa,
pa3MepaMy KOTOPOIo B YCIOBUSIX JIAaHHOM 3a/1a4l MOKHO IIpeHeOpeyb).

[Tonoxxenne MT B IpOCTpPaHCTBEHHOW CHCTEME OTCYETA 3aJAETCA paouyc-

6EeKmMopom F’A = {X ArYal A} - BEKTOPOM, IIPOBEICHHBLIM U3 Havyaja KOOpAUHAT B JaH-

Hyto Touky A. [Ipu neuwxxennn MT ee panunyc-BexkTop MeHsieTcs. JIMHUS B MpoOCTpaH-
CTBE, IO KOTOPOW mepeMelaeTcs KoHel paauyca sekropa MT, Ha3zbiBaeTcs ee mpa-
exmopuein. Oyuxius r(t), BeIpakaroiias U3MEHEHHE PaJMyC-BEKTOpPa BO BPEMEHH,

Ha3bIBACTCS 3AKOHOM UJIU YPAGHEHUEM O6UMNCeHUA. 3AKOH IABVKCHUS MOKHO 3aIlU-
caTh KaK B BEKTOPHOM, TaK U B KOOpAUHATHOU popme



X = X(t),
r=r() WIIH y=y(t), (1)
z=12().

3HaHne 3akoHa ABWKEHHS MT MO3BONIAET MONYUYUThH JOMOJHATEIbHYIO HH(OP-
Manuio. B 4acTHOCTH, CKOPOCTh U M YCKOPEHUE @ OMPEesoTCs (GopMyiamMu
ar . do .
—=0 u —=a. (2)
dt dt

Hampumep, 3aK0H MPSIMOJIMHEMHOTO paBHOYCKOPEHHOI'O JBMKEHUs O€3 Hayasb-
HOM ckopocTu BIoab ocu Oy u3 Touku Y = () uMeeT BUA

at?
y= N (3)

[Tocne nuddepenumpoBanus 3Toi HopMyIibl IO BpEMEHH Nostydaercs hopmya
JUISl pacyeTa NPOEKIIMA CKOPOCTH
v, =at. (4)
3Has 3aKOH JABMIKEHHS, MOKHO OIIPENIENIUTh 6eKmop nepemewienus Ar =1, — I,
MIPOMJIEHHBIN MyTh, PaAUyC KPUBHU3HbBI TPACKTOPHH U JPYTHUE AOMOIHUTEIIbHBIE Xa-
PAKTEPUCTUKH IBUIKECHUS.
[Ipn nBrxennn MT MO OKPYKHOCTH € LIEHTPOM B Hadajie KOOPJAWHAT €€ paiu-

T A YC-BCKTOP MCHSCTCS TOJIBKO IIO HalpaBJICHHUIO, a CKOPOCThb
% MO>KET MEHSTHCS U 10 BEJIMYMHE U TI0 HampaBiaeHH0. OObBIYHO
0 0 >~ JABIDKCHHE MT 1o oKpy)XHOCTH yJ00HEE 3a7]aBaTh B MOJISPHBIX

| J koopauHatax (puc. 1). B aToM ciydae moyokeHHe TOYKH A
OIpe/IeNIAeTCs e MOMAPHBIM paauycoM I (MomylieM pamanyc-

Puc. 1 BEKTOpA) M BEJIMYMHOM HOJISPHOTO yria ¢. BenuunHel
d
o= d_('f (yenosas ckopocmsb) n (5)
do d°
B=—2= _;p (venosoe yckopenue) (6)
dt dt
UMEIOT CMBICII, aHAJOTMYHBIA CMBICIY COOTBETCTBYIOIIMX XapaKTEPUCTHK IOCTYIIa-
dx _do,  d°x

TECJIIBHOI'O ABUXECHUSA Dy T A a, dt dt2 .
[Ipu nBrxennn MT 1o OKPYKHOCTH paanycoMm I' MEXITY CKOPOCTBIO U YTIIOBON
CKOPOCTBIO MMEETCSI B3aUMOCBSI3b
D=0OxTI. (7)
Bekrop yckopenuss MT @ MOXKHO NMPEACTaBUTh KaK CyMMY JIBYX COCTaBJISIIO-
mux d=a,+4a,,rue

a, =pr ®)

-MmanzZeHyualibHoe yCKopenue, HalipaBJICHHOC I10 KacaTeJabHOHU K TPACKTOPHUU U



XapaKTCPU3YIOMICC U3MCHCHHUC CKOPOCTH I10 a0COJIFOTHOM BCJIMYHHC,
2

)
an:owzoazr:T 9

-HOpMAIbHOE YCKOPeHUe, HATIPABIICHHOE K OCH BpAIICHUSI M XapaKTePU3YIOIIee

M3MEHEHUE CKOPOCTH TI0 HAMPABIIECHUIO. B B
JIpyros MOJIENBI0, ¢ KOTOPON NPUXOAUT-

Cs UMETh JIeTI0 B MEXaHWKe, SBIsIETCS Moaenb | A=/

aoconrwomno meepoozo mena (ATT) — Ttena, .

nedhopManusaMu KOTOPOTO B YCIOBUSIX JaHHOW

B,
;
3a1a4 MOKHO Hp€H€6pe‘IB. BC}IKOG JBHUXKXCHUC
ATT MOKHO paBJIO}KI/ITB Ha 1Ba OCHOBHLIX BH-
Jla JBIDKEHUS — IIOCTYIIATCIILHOEC UM Bpalla- Puc. 2
A

TEJIbHOE.

IlocmynamenbHoim NBUKCHUEM HA3bIBACTCA TAKOE JBUIKCHHUE, NMPU KOTOPOM
npsiMasi, IpOBeICHHAs yepe3 Jroobie aBe Touku ATT, ocTaeTcs mapaiieabHON caMoi
ceoe (puc. 2). Jlnsa ommcanus moctymnareiabHoro apwkenus ATT gocraTtouHo ompe-
JENIATh IBUKECHHUE OJTHOW U3 TOUEK Tena. Hampumep, Takol TOYKOM MOXKET SIBIISITHCA
ueHTp macc (ueHtp uHepuuu) Tena. Ecomu ATT MOXHO NMpeacTaBUTh KaK CUCTEMY
MaTEpUAIBHBIX TOYEK C Maccamu M;, TO IOJIOKEHUE PaJNyC-BEKTOpa LEHTpPa Macc
HaXOoJISIT 10 popmyJie

?

oM

_ M+ Mol +... 4+ My My
m +m, +...+ My

rae I - paamyc-BekTOpbl coorBercTByromux MT. Cucrema orcuera, B KOTOpPOU

LHEHTP Macc MOKOMUTCS, Ha3bIBaeTCsl cucTeMoi meHTpa mMacc. Cam nentp macc ATT
JIBMKETCS TaK, Kak JBUTANAch Obl MaTepuaibHasi TOYKa C MacCOM, paBHOW Macce Te-
Ja, O] IEUCTBUEM CYMMBbI BCEX MPUIIOKEHHBIX K TETY CHUIL.
[Ipu eépawamenvrom NBVXEHUN BCE TOUKU TEA IBUKYTCSA IO OKPYKHOCTSM,
LIEHTPbI KOTOPBIX JICKAT HA OJHOU M
TOM K€ NPSIMOM, HA3bIBAEMON 0CbHIO
spawenusn (puc. 3). I{ns onucanus /\)
BpAILIATEILHOTO JABWKEHUA HYXKHO
3a7aTh TMOJIOKEHUE B MPOCTPAHCTBE
OCH BpAILICHUS U YIJIOBYIO CKOPOCTH
TeJla B K&Kl MOMEHT BPEMEHU.
Crnoxnoe apwkenne ATT mox- Puc. 3
HO MPEICTaBUTh KaK BpAILICHUE C yrI-
JIOBOM CKOPOCTBIO () B CUCTEME OTCYETA, KOTOpasi IBUKETCS MOCTYMATEIbHO CO CKO-
pocThiO Uy. Torna nuueitHas CKOPOCTh HEKOTOPOU TOYKH, PalnyC-BEKTOP KOTOPOU B

(10)

,Z[BH)KyH.I@fICH CUCTCMC OTCUCTA paBCH r , MOXKECT OBITH npeaCTaBJICHA B BUAC

—

O=0y+®xF. (11)



4. Bonpocb! 0nsi no02omoeku Kk donycKy Kk s1abopamopHoli pabome

B wno

10.
11.
12.

13.

14,

15.

[Tosscaute monenu martepuanbHOM Touku (MT) m aGCcoIOTHO TBEpAOro Tela
(ATT).

Yro Takoe TpaekTopus aABuxkeHus MT?

JlaiiTe onpeaeneHus paainyc-BeKTOpa 1 3akoHa ABmkeHusa MT.

Haite ompeneneHust cpejHed CKOPOCTH U CKOPOCTH

MT. B

KakoBo cootHomenue mexay ckopoctssmu MT B mo- A C
noxenusix A, B, C u D, npuBeaeHHbIX Ha rpaduke
x(t)?

Jaitte onpenenenue yckopenuss MT.

3ammmure i1 MT 3aKOH IBHKEHHs C IOCTOSIHHBIM YCKOPEHHEM. 3amuIINTe
3aKOH U3MEHEHMs CKOpOCTH MT IIpu ABMKEHHUHU C IIOCTOSAHHBIM YCKOPEHUEM.
KakoBa B3aMOCBsI3b MEXAY JTUHEWHOW U YIJIOBOM CKOPOCTSIMU MHPH JIBUKECHUH
MT 1o okpy>kHOCTH?

KakoBa B3aMMOCBSI3b M€Ky TaHTCHLIHAIbHBIM U YIJIOBBIM YCKOPEHHUSIMU TPU
nerxeHny MT 1o okpykHOCTH?

Kaxk o u3BecTHOM 3aBUcUMOCTH U t oOmNpenenuTh BEKTOp rnepeMenieHus?

»
»

t

Kak no u3zBectHoM 3aBucumocty d t  onpenenuTs U3MEHEHUE CKOPOCTH?

Kak onpenensiercs monoxeHue HeHTpa macc (LeHTpa nHepuuu) cucteMbl MT?
Kax aBuxeTcst HeHTp Macc U30JMPOBAHHOM (3aMKHYTOM) CUCTEMBI?

OnummTe CI0KHOE JIBHXKEHHE AMCKa B JJAOOPATOPHON YCTAHOBKE Kak KOMOM-
HaLMIO MOCTYNAaTEeNbHOIO U BPAATEIbHOTO IBHXKEHHM.
B uem cyTth meTona rpaduueckoro auddepeHuupoBa-
HUs?

Jluck pamuycoM R kaTuTcs 0€3 CKOJBXKEHUS C TIOCTOSH-
HOM CKOPOCTBIO ¥ II0 TOPU30HTAJIBHOW ITOBEPXHOCTH.
Yemy paBubl ckopoctu Touek A, B, C, D B cucreme ot-

cYeTa IEHTPa MAcC JMCKAa M B HEMOABIKHOM CHCTEME ooy
orcuera?

5. Jlumepamypa

I. CaBenweB U.B. Kypc o0Omelt ¢pusuku. Ku. I. M.: Hayka, 1998 r.
2. CasenweB U.B. Kypc ¢usuku. T. 1. M.: Hayka, 1989 r.
3. Tpodpumona T.U. Kypc ¢pusuku. M.: Beicmias mkona, 1990 r.



6. Memoduka npoeedeHusi 3KcriepuMeHma u ornucaHue ycmaHo8KuU

Cxema nabopaTopHoro creHaa usodpaxkeHa Ha puc. 4. OCHOBHBIM 3JIEMEHTOM
CTeHJ1a SABJsIETCS TUCK I, yepe3 eHTp KoToporo npoxoaut ock 2. Ha aty och Hama-
TBIBAIOTCS. [IB€ CUMMETPUYHO DPACIOJIOKEHHbIE HUTH 3. B MCXOJHOM IOJIOKEHUU
(mOKa3aHO MyHKTHPOM Ha MPAaBOW YACTH pUC. 4) TUCK YIEPKUBAETCS dJIEKTPOMArHu-
tamMu 4. [Ipu OTKIIOYEHUH FJIEKTPOMArHUTOB JUCK HAYMHAET JBUraThCS BHU3 C OJI-
HOBPEMEHHBIM PaCKpYYMBaHUEM HUTEU.

CnoxxHOe ABMKEHUE JTHCKAa MOYKHO IPEICTaBUTh KaK HAJOKEHHUE JIBYX HE3aBU-
CUMBIX JBWKEHUU - MOCTYIMATEIBbHOTO M BpallaTelbHOro. PaccrosiHue, npoxoauMoe
LEHTPOM MHEPLUHU JIMCKa 3a CYET MOCTYNATEIbHOIO JABUKEHHUS, OTCUUTHIBAETCS IO
BEPTUKAIBHOM 1Kasie 5. OTCYET BpEMEHHU NMOCTYyNAaTENIbHOTO ABMKEHUS TPOU3BOAUT-
sl IO MUJUTMCEKYHIOMEpY 6, Ha KOTOPBIN MoAaércs curHai oT ¢oTogaTuukos. B Tor
MOMEHT, KOI'Jla Kpall OIyCKaloIlerocs JUCcKa NepecekaeT CBETOBOM Jiyu (poTogaTunka
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Puc 4.
7, OTCYET BpEeMEHHU MpeKpamaercs. Maccy JUCKa MOXKHO HM3MEHSTh, MOOABISIS Ha
JIMCK CMEHHBIe KoJiblia 11 (Kojblia BEIAIOTCS JTAOOPAHTOM).

[Ipn HEOOXOTUMOCTH HM3MEHUTH OOIIYI0 JJIMHY ITyTH, MPOXOIUMOTO JIHCKOM
MIPU TOCTYNATEIHHOM JIBIKCHUU, PETYIHMPYIOT JUIMHY HUTEH TIPH IMOMOIIM BUHTA 8.
[Tpu sTom mnardopmy 9 ¢ hoTomaTynKOM TakKe COOTBETCTBEHHO MEPEMEIAIOT, OC-
BOOOXast BUHT 10, Tak, 9TOOBI OMyCKAIOIMIUNUCS JUCK TIEPECceKad CBETOBOW JIyd B
KOHIIE ITyTH, HO HE KacaJcs P 3TOM caMoit miatdopmsel poromgaTunka.

N3mepsist Bpemsi omyCKaHus JUCKA TP Pa3IUYHBIX 3HAYCHHUSX KOHEYHOW KOOp-
JIMHATBI IICHTPA MAcC, MOYKHO TOJYYHUTh €ro 3aKoH aBMkeHus Y = Y(t) B TaOauuHOM



dopme. JlanpHeiimas o0paboTKa pe3yabTaTOB U3MEPEHUI OOBIYHO OCYIIECTBIISIETCS C
IOMOIIbIO TPOIPAaMMHBIX CpencTB. B naHHON paboTe MCHosb3yeTcsl yNpoIleHHas U
HarjasAHas METOANKa 0OpabOTKU IKCIEPUMEHTAIbHBIX JaHHbIX. [1o momydeHHbIM pe-
3yJIbTaTaM U3MEPEHH CTPOUTCS TpaduK 3aKOHA BMKEHHS IIeHTpa macc aucka Y(t).
3aBUCHMOCTB €ro CKOopocTH OoT BpeMeHu v(t) ompenensiercss MeToJoM rpaduvaeckoro
muddepennmpoBanus kpuBoit Y(t). s 3Toro ock BpeMeHU pa3doUBacTCs Ha PaBHBIC
uHTepBaibl At = tiy; — t; . [lo rpaduky onpenenstorcsa 3Ha4eHUs KOOPAUHAT Yj, COOT-
BETCTBYIOILIME KaXJIOMY MOMEHTY BpeMeHH tj. Bennuuny cpenHel CKOpoCTH Ha Kax-
JIOM y4acCTKe TPACKTOPUH MOXHO paccyuTaTh 1o Gpopmyie

v = Yisa —Yia . (12)

2-At

[To mosrydeHHBIM 3HAYCHUSAM 0; cTpouTcs Tpaduk o(t) u mo ero BUIY UACHTUDUITUPY-
€TCsl XapaKkTep ABUKEHUS IIEHTpa Macc JucKa (paBHOMEPHOE, PABHOYCKOPEHHOE WIIN
C MEHSIOIIMMCS YCKOPEHUEM). AHAJIOTMYHO, BBIOIHUB Tpaduueckoe auddepeHun-
poBaHue 3aBUCHMOCTH (), MOXKHO OTPE/ICITUTh YCKOPSHUE IIEHTPA MACC JMCKA.

B ucrnonb3yemoii S3KCIIepUMEHTAIbHON YCTAHOBKE KHUHEMATHYECKUE XapaKTepH-
CTUKH IOCTYNATEIBHOTO M BPAIATEIbHOTO ABUKEHUMN JUCKA SBISIOTCS B3aUMO3aBU-
CUMBIMU. PaccMOTpUM TOUKY KacaHUs OCH JUCKa K MPSIMOMY YYacTKy HUTHU (TOouka A
Ha puc. 5). Tak Kak oHa KacaeTcsl HEMOJABUKHOIO Y4aCTKa HUTH, TO €€ CKOPOCTh TO-
e paBHA HYJIO, T.€. Vs = 0. CKOpOCTb ATOM K€ TOUKH, HaXOJSAIIECHCS Ha TOBEPXHO-
CTH OCH JUCKA, MOKHO IPEACTABUTH KaK CYMMY CKOPOCTH MOCTYIATEIbHOTO JIBHKE-
HUS LEHTpa Macc JUCKa Uy, U CKOPOCTU BpAIIaTEeIbHOIO ABMKEHUS TOUYKH A B CHC-
TEME OTCYETa, CBA3aHHOM C LEHTPOM MACC, Uy, =@°l, TOE I — PagMyC OCH JMCKa, Ha

=1 KOTOPYIO HamatbiBaroTcs HuTH (cM. hopmyiy (11)). T.e.
HHTh Up =Upy + Uy, =0. (13)

Orcrona cneayer, 4To Mo BEIMYMHE 3TH CKOPOCTH paB-

HBI, HO IPOTHUBOIIOJIO’KHO HAIIPABJICHBL, T.€. Uyy= Vg, I
D= I. (14)

AHanornyHoe 1no opMe COOTHOIIEHHE MOKHO MOJY-

YUTh U JJIS1 yCKOPEHUN

awm=pr, (15)
I7I€ dyy — YCKOPEHHE LIEHTPA MacC JHCKA, 3 — yriIoBOe yCKO-
pEeHue AMCKa, I — paguyc OCH.




7. lMopsidok ebinosiHeHuUs1 pabombi

1.1. H3mepeuue 3asucumocmu KOOp&llHambl uenmpa macc oucKka om epemernu
npu OBUIICCHUU C OOHUM U3 CMEHHBIX KoJiey

1. TTomecTUTh Ha JTUCK OJTHO W3 CMEHHBIX KoJIel (110 COTJIacOBaHUIO C Mperno/ia-
BaTelIeM).

2. YcrtanoBuTh miathopmy 9 (puc. 4) B monoxenue Y1 = 3 cM (0TCUET 1O IIKa-
ae 5).

3. OTperynupoBaTh JUIMHY HUTH C TIOMOIIBIO BUHTA 8 TaKUM 00pa3oM, 4TOOBI
IIPY TIOJIHOM pa3MaThIBAaHUHM HUTEH C OCH 2 HUKHUMN Kpaill CMEHHOTO KOJIbIla Tiepece-
KaJI CBETOBOH JIy4 (POTOJAETEKTOPA, HE KacasiCh IIPHU 3TOM camMoi miaaTdopmsl 9.

4. AKKypaTHO HaKpy4duMBas HUTU 3 Ha ocbhb 2 aucka (u3beras e€ mepekoca), npu-
’KaTh CMEHHOE KOJIBI[O K 3JIEKTPOMarHuTam 4.

5. Haxatp kHOnKy «COpoc» Ha MaHelu MUJUTUCEKYHIoMepa (Mpu 3TOM Hudpo-
BbI€ MHIMKATOPHI Ha Ta0JI0 MUJUTMCEKYHIOMEpa TOKaKYT HYJICBbIC 3HAUCHHS).

6. Haxatp kHomKy «Ilyck», 0ocBOOOXK1ast TUCK C KOJBIIOM OT AJIEKTPOMArHUTOB.
[locne Toro Kak OUCK OIYCTUTCS /10 HUXKHETO IOJIOKEHUS, 3a/epKaTh €ro BO3B-
paTHOE IBI>KEHUE PYKOM.

7. 3anmcath TOKa3aHue MULIMCEKyHoMepa {1 u 3Hauenmne koopmuHats! Y1 (Ha
mikasie 5) B Tabnuiy 1.

!
8. IIpoBecTn MOBTOPHOE M3MEPEHHE BpeMEeHH omyckanus aucka 1'; ¢ mporuso-
MOJIOKHOW HAKPYTKON HUTH. 3amKcaTh HOBOE MOKAa3aHUE MUJIJTUCEKYHIOMEpa B Tao-

muny 1. B ciydae Gomipmoro pacxoxxaenus nokasanuit {1 u U] npoanammsuposats
BO3MOXHOCTh TPEXKIEBPEMEHHOTO cpabaThiBaHUsl (DOTOMATUMKOB (BEPXHETO WIIU
HUKHETO) TIPH TIOTIa/IaHuH JTyda CBETa Yepe3 Mpope3b B CMEHHOM KoJblle. [Ipu Heob-
XOJIUMOCTH TEPEMECTUTH MPOPE3b KOJbLA B APYro€ MOJOKEHNE, TPOBEPHYB KOJIBIO
Ha JIUCKE.

8. AHanoruyHbie Tapbl U3MEPEHUN MPOBECTH €mIE NIl OJWHHAIIATH JPYTUX
3HAYEHUN KOOPAUHATHI Yo, ..., Y17, YBEIMUMBAS €€ 3HAUCHUE KAXKIBIM pa3 Ha Ay =3
cM. CooTBeTcTBYyOIIHE 3HaUeHHS (..., {1p Takke 3ammcats B Tabmuiry 1.

9. M3mepuTh IMHEHKOW paguyc ocu I (puc. 5).

7.2. Ouemca nozcpewtnocmu u3mMeperuslt UHmepeaioe 6pemenu

nO MUIUCEKYHOOMEDY

JUJist OIHOTO M3 CpEeIHUX MOJIOKEHUH MiIaTgopMbl 9 MPOBECTH U3MEPEHUS Bpe-
MEHH NOCTYNAaTEIbHOTO JABMKEHHUS JUCKA CO CMEHHBIM KoibloM 10 pa3. [laHHbIe 3a-
HECTHU B Tabuily 3.



8. OgpopmsieHue omyéma

|. Paccuntarh cpeHue 3HaUY€HUS BPEMEHH OIYCKaHMsI IUCKA C KOJIBIIOM tcp o
pe3ynbTaTaM KakI0M MMapbl U3MEPEHHUI C MPOTHUBOINOJIOKHON HAKPYTKOW HUTH. 3a-
nUcaTh pe3yNbTaThl B TaOmuIy 1.

2. I1o nannbIM Tabmuiel 1 moctpouth rpaduk 3aBucumoct Y t . [IpaBumiia mo-

cTpoeHus U oopMiIeHUs TpadUKOB MPHUBEACHBI Ha CTeH e B labopaTopuu. [lo pas-
Mepy rpaduK JOHKEH 3aHUMATh TIOJTHYIO CTPaHUILY yYeHUIeCKOU TeTpaau (AS).
3. IIpoBectu rpaduueckoe nuddepeHnpoBaHue MOTyYeHHON TuHUM. [ 3TO-

ro HEOOXOJMMO Pa3OUTh OCh BpeMEHH (albcuycc) Ha paBHbIE UHTepBanbl At =t; ; —t;

TaK, 4YTOOBI B MpEJEIax 3KCIEPUMEHTANbHBIX 3HaUeHUI ObLII0 HE MeHee 10 mHTepBa-
noB (t.e. mo 0,1 — 0,2 ¢). 3arem ompenenuTs 1O TpaduKy COOTBETCTBYIOIINE 3HAYE-

HUSI KOOPJMHAT Yj /T KaXJI0r0 MOMeHTa BpeMmeHH tj. Pe3ynbraTel 3aHectu B Ta0IHU-
iy 2.
3. Paccuurarh 3HayeHus AY; =Y. — Y; 4 ¥ CPEIHUE CKOPOCTH Ha KaXXIOM y4a-

AYi

CTKE U; = 0 Pe3ynbratel 3anucars B TaOuLy 2.

4. ITo maHHBIM TAOJUIBI 2 TOCTPOUTH Tpaduk 3aBucumoctd v(t) amsg mocrymna-

TEJIbHOTO JIBMKEHHS LEHTpa Macc Aucka. OLEHUTh BO3MOXHOCTh ANIIPOKCUMAIIUU
(3aMeHe OoJee MPOCTON JIMHUEN WU (PYHKIMEN) MOTYyYEHHON 3aBUCUMOCTH MPSMOM
nuauen. Crenarsh BbIBOJ O XapaKTepe IBUKEHHS JIUCKA: PABHOMEPHOE, PaBHOYCKO-
PEHHOE WJIU C IEPEMEHHBIM YCKOPEHHUEM.

5. CuuTas MOCTYINATEIbHOE JIBIKEHHUE IIEHTPA MAcC JIMCKAa PAaBHOYCKOPEHHBIM,
o _yrjoBomy kodddunuenty rpadpuka o(t) paccuurars ycKOpeHHE IIEHTpa Macc

JUCKa (COOTBETCTBYIOIIAS METOJIMKA MPUBE/ICHA HA CTEHE B 1a00paToOpun).

6. C momompio dopmyn (14) u (15) paccuntaTs 3HaUYECHUS YTIIOBOM CKOPOCTH H
YIJIOBOTO YCKOPEHHMS MTPU MAaKCUMaJIbHOM 3HadyeHuH ;.

7. 3meputh TUHEWKOW pajnyc BpalieHUs TOUuku B, pacronoxeHHO# Ha BHEII-
HEl MOBEPXHOCTH CMEHHOro Koiiblia (puc. 5). PaccunTaTh CKOPOCTh 3TOW TOYKU B
CUCTEME OTCUEeTa LIEHTPa MacC JUCKA U €€ CKOPOCTh B JaOOPATOPHOM CUCTEME OTCUe-
Ta NMPH MaKCUMAJIbHOM 3HaYeHHH {j.

8. Tlo nanHBIM Tabn. 3, paccunTaTh cpenHioo Benmmuuny < { > | cpennexsanpa-
TUYHOE OTKJIOHEHHE O¢p, OTHOCHTENBHYIO TIOIPEMHOCTD Ot M3MEPEHHsT BPEMEHHBIX

unTepBanos {. PesynbraThl 3aHecTH B Tabmuiy 3. MeToauka 1 pacdeTHble GOpMyIIbl
MMEIOTCS Ha CTEHJI€ B JJabOpaToOpuu.
9. [To mosyYeHHBIM pe3yJIbTaTaM c/IejaTh BHIBOJIBI.
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